The use of the (1/σ) expansion to calculate the thermodynamic properties of systems such as the Ising model or percolation whose diagrammatic expansion contains only diagrams with no free ends is reviewed. Here σ=z−1, where z is the coordination number of the lattice. For more general problems we formulate a selfconsistency condition for a site potential h, so that diagrams with free ends are eliminated. Construction of h gives the leading order in (1/σ) solution and is exact for the Cayley tree. We obtain correction terms by using a bond renormalized interaction so that to order (1/σ) 5 we need only consider two-site problems. Results are given for (1) K c , the critical fugacity for animals, when either H, the fugacity for free ends, or Q, the density of free ends, is fixed, and (2) (t/E c ), where E c is the mobility energy and t is the magnitude of the hopping matrix element whose sign is random. At d=8 our results appear to be accurate to within about 0.01% for both animals and localization. We also obtain an expansion for Q(K c )/(zK c ) whose divergence near spatial dimensionality d=4 supports the idea that the order-parameter exponent β for lattice animals passes through zero at d=4. The use of the (1/0) expansion to calculate the thermodynamic properties of systems such as the Ising model or percolation whose diagrammatic expansion contains only diagrams with no free ends is reviewed. Here 0 =z -1, where z is the coordination number of the lattice. For more general problems we formulate a self-consistency condition for a site potential h, so that diagrams with free ends are eliminated. Construction of h gives the leading order in (1/0) solution and is exact for the Cayley tree. We obtain correction terms by using a bond renormalized interaction so that to order (1/0. )5 we need only consider two-site problems. Results are given for (1) E"the critical fugacity for animals, when either H, the fugacity for free ends, or Q, the density of free ends, is fixed, and (2) (t/E, ), where E, is the mobility energy and t is the magnitude of the hopping matrix element whose sign is random. At d =8 our results appear to be accurate to within about 0.01' for both animals and localization. We also obtain an expansion for Q(E, )/(zE, ) whose divergence near spatial dimensionality d =4 supports the idea that the orderparameter exponent P for lattice animals passes through zero at d =4.
I. INTRODUCTION
Although the development of the renormalization-group approach has revolutionized our concept of critical phenomena, ' there still remain problems where accurate numerical estimates of critical exponents are desired. Of the numerical approaches, perhaps the most direct is that based on analysis or extrapolation of power-series expansions. Except for special cases, this approach is as follows: One starts from the exact solution (which is normally trivial) for some coupling constant A, equal to zero. It is important that A, =O corresponds to independent degrees of freedom. Then a cumulant expansion for desired quantities, e.g. , correlation functions, are developed in powers of I, , the coefficient of A, " depending on the solution to the problem restricted to systems having n bonds, i.e. , n pairwise interactions. The high-temperature expansion corresponds to the choice of 1(, =1/kT =P. In the percolation prablem one sets A, =p, where p is the probability that a bond is occupied. Other problems which may be approached in this way are polymer formation, where A, is the monomer fugacity, Anderson 
Since free ends are eliminated, we obtain the exact solution for ZL"' for the Cayley tree ':
To analyze the behavior near the critical point 
'X=(1+b) .
'Terms higher order in b are omitted because they give contributions higher order in 1/o.
The fu11 expression is rather lengthy. Table I .
To get 5F(l;b) we need the embedding constants which are given in Table II 
The expressions for P, are given in Appendix D.
Values for K,(q) are given in Table IV 
=F0(x)+ g 5F(I;x), r
where F(I',x) is the contribution to F from I'. terms. Schematically we obtain for the square the result shown in Fig. 6 . In all these diagrams we can contract free ends using Eq. (58). Figure 7 shows a typical result of this procedure. Altogether the result for the square is shown in Fig. 8 
The tridiagonal matrix M is easily inverted. We find
where
(g/r) k+2
1 -(b, /t) cosh t 6;.6. -( jI), /r)2k+2 (138) is the effective interaction between sites connected by a chain of length k+ 1 bonds. When k=0, Vj ' reduces to its bare value. In obtaining these results we used Eq. (125) = -,»(1 -y') =G '(r;x ) .
The second equality in Eq. (144b) 
Dj&D j2 e n own n/2 exp y l -, (g, '+g~)(y -y ') 1 -y ' k, . /2 1 -y
where the last three terms are the lower-order cumulants for the three diagrams found by joining the chains to form polygons. These cumulants are given in Eq. (144b). We rewrite Eq. (145) 
where we have again used Eq (14. 4b} for the lower-order cumulants subtracted off in the last two terms of Eq. (149). After some rearrangement we obtain G'(r;x)= -, g ln 1-
The next step is to obtain the 5c"(l ) via Eq. (126). We see that one power of y (or y) is equivalent to one power of (1/cr) Thu.s where convenient, as in Eq. (148) 
where C is a connected cluster and I is arbitrary. Thus the coefficient of p" in the percolation susceptibility is the cumulant, derived from the coefficient of X" in the animals susceptibility. '. We denote the corresponding contribution to 5c"(I ) as 5c"(r,s ). Use of Eq. (70) [ [5c"(4, 0) -45c"(5,0) + 105c"(6, 0) -205c"(7,0) ] Cn Cn -4[5c"(4,1) -45c"(5,1)+ 105c"(6,1) -205c"(7,1) ]) .
In this way we obtain the following results:
5c"(r,} 
The term in 5 p gives a contribution, 5c""(r9 ') 
